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ELECTRICAL EXPERTS TELL OWNERS AND CHAUFFEURS
HOW GENERATOR OUTPUT IS REGULATED

.

IN AUTOMOBILE
.

output of n generator In watts
THE to the product of tbe cur-

rent in amperes the generator is de-

livering and the pressure In ToltS be-

tween the termlnnls of tho machine.

Flther the current or pressnrc may

vary in value, the other remaining

practically constant, or both mav vary

In value. In the majority of cases,

however, an attempt is made to main-

tain either the pressure, frequently

called the voltage, or the current prac-

tically constant in vnlne, thus giving

two main types of pystems, known as

the constant vol tape ind constant cur-

rent systems, respectively.
There are four different methods of

regulating the output of a generator,

and they may he classified as follows:
tat Inherent Regulation. This type

of regulation is that obtained as a re-

sult of the characteristics of the gener-

ator without the use of any moving

parts In this class are included cumu-

lative and differential series field wind-

ings and a type of generator having
one or more brushes in addition to

those required In dllverlng a current in

the battery and known as a third brush
machine The field current for the
shunt winding Is taken from the third
brush and one of the main brushes.

mrptic of Klrctro-Mncnct- a.

(bi Electro-magneti- c Regulation
This type of regulation is produced by
the action of electro-ru- gneK which
may act to Inerea6e the resistance ofj
the shunt field circuit or to open the
field circuit or to change the connec-

tions of the field winding.
(c) Mechanical R e g u 1 a tJon This

type of regulation Is produced by the
actlun of centrlfugally operated gover-

nors, which may act to prevent the
speed of the generator Increasing above
a certain definite value or to insert a

resistance In series with the field wind-

ing or in series with the generator and
the battery.

yd) Regulation by Ampere-Flou- r

Meter. This type of regulation is pro-

duced by means of an ampere-hou- r

meter, which changes the resistance of
the field circuit, depending upon the
number of ampere hours that may pass
Into or out of the storage battery.

All the above types of regulation are
found in many different applications
and in combination with each other,
giving rise to numerous distinctive
types as used by the different manu-
facturers of motor car generators.

. f umolntlve Action of Windlass.
When the magnetizing action of the

current in the series and shunt field
windings of a generator are both in the
same direction tbe action is snld to be
cumulative, and the generator is railed
a cumulative compound wound ma-
chine A compouud wound machine of
this kind is used In combination with a
constant speed machine. A good exam-
ple of such a combination Is found In
some of the older types of equipment
manufactured by Gray & Davis, in
which the generators were driven at a
constant speed by means of a centrifu-
gal clutch.

A diagrammatic scheme of connec- -
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Fig. 3 Regulation produced by bucking-coil- . A coil whose
resistance changes with .temperature is connected in parallel with
the series field, which acts differentially with respect to the shunt
field. Here the shunt is shown connected directly across the
brushes for simplicity, but i)i practice the terminal shown here
connected to the upper brush is connected to the battery line be-
tween the battery and the juncture of ,thc series field and ballast

coil. This gives a more even pressure
tfons for this type of regulation Is
shown in Fig. 1. When there are no
lamps lighted tho shunt winding Is act-
ing aloue and sufficient pressure Is gen-
erated lu the armature winding to over--

Icome the pressure of the battery andl
produce a ehurginjr current When the'
lamps are turned n the current through
them passes through the series field
and increases the magnetic field in

Which the armature Is rotating thus In
creasing the electrical pressure gener-
ated. By a proper adjustment of the
turns in the series field In relation ti
the current taken by the lumps it is

possible to Cause the generator to p.irry
the lamp load and to continue to charge
the battery at the same rate it was
charging the battery before the lamps
were t Dined on.

Differential Action of Winding.
When the magnetizing action of tho

current in the series and shunt field
windings of n generator are in opposite
directions the action Is said to be dif-
ferential, and the generator Is called a
differential compound wound machine!
A good example of Inherent regulation
in which the shunt and series fieldsproduce opposing magnetizing effects Isi
found In one type of equipment madoby the Auto-Lit- e Company. A diagram-matl- c

scheme of connections for thistype of regulation is shown in rig. 2.
The action, in brief. Is as follows; Thevoltage of the machine is built up wltlian increase In speed and shunt field
current until the cutout connects thogenerator to the. battery. After thin
connection Is mado a current will be
established In the series field winding
in such a direction that Its magnetizing
action is opposite to that produced by
the shunt field, and hence the magnetic
Meld is weakened.

With a further Increase In speed thero
will be an increase in generated pres-
sure In the armature of the generator,
which will cause nn Increase In tho
value of the current produced in the
series winding and battery and also an
Increase in the current In the shunt
field winding. Blnce the magnetising
action of the series field Is opposed to
the magnetizing action of the shunt
field the Increase In generated pressure
due to an Increase in speed will not bo
as great when both fields are acting as
when the shunt field Is acting alone. In
this case all the current supplied bv tho
dynamo passes through the series field
winding.

Diirklne Serlra Kleld Winding.
The bucking series field winding Is

really a differential or reserved series
field winding, the only difference being
that the series field winding does not
carry all or necessarily a definite part
of the current delivered by the gener-

ator. The operation of the bncklug coll
may be explained by reference to Fig.
3, which Is exactly the same as Fig. 2
With a coll of iron wire, W, connected
in parallel with the series field wind-
ing. The resistance of lrou wire in-

creases with an iucrease In temperature
and this increase Is very rapid after a
certain temperature has been reachetL
Now, when the current delivered by
the generator is small, practically alt
the current passes through the coll W,
as Its resistance is much less than tho
resistance of the series field winding.
As the current delivered by tbe gener-
ator increases the temperature of the
Iron wire will Increase Hence, thero
Is an increase in the resistance It of-

fers, and, as a result, a larger part of
the total current delivered by the gen-

erator will pitss through the series field
winding. This increase In current in
the series field prevents as large an in-

crease in generated voltage as would
occur if no series field were used.

When the current supplied by the
generator is redu cd the temperature of
the Iron wire Is lowered and the divi-

sion of the total current between the
series field and coll W is restored to its
previous value. This system of regu-- .
latlon Is used on some of the equipment

;of the Bosch Magneto Company; also
.'on the equipment of the Uushmoro

Dynamo Works, which Is now a part
of the Bosch Magnetic Company.

no trouble encountered with the car,
and. arriving at its destination, it as
washed and sent to the machine shop
for Inspection, and the citizen Inspec-
tor made the report that the car was
mechanically perfect and a sale was
mado on the spot.

The success with which this Sax.
OD "Six" survived this gruelling test
has led the I'nited States government
to place eight Saxons on
trial in the last week, and every one
of them is making good. The Rovern-men- t

demands an extended trial ot
every car before making its purchase.
They opera! o on the theory that no
car Is worth having whose manufac
turer is not willing to back its quali-- '
ties against the toughest conditions'
Which can be imposed on It.

The progress which motor car manu-
facturers are making In placing cars
with the army should be of Interest
to every motorist. The qualities
which can survive the army test ire
qualities which will carry the average
motorist "there and back" with abso,
lute surety and safety.

Josephus Daniels couldn't resist the
luxury and refinement of a Sttde-bake- r

limousine, and "Undo Joe" Can-
non, of the house of repre-
sentatives, at once concluded he want-
ed a Studebaker. Chicago Studebaker
distributors said that December 4 at A
their salesrooms gave every evidence
of a gathering of Chi-
cago's most prominent people. They
reported 52 sales, among them A. H.
Wheeler, president of the Chicago
Automatic Telephone company,, J. B.
Forgan, president of the First Nation-
al bank, and George K. Schmidt, Cook
county assessor.

Norman E. Mack, former chairman
of the national Democratic commit-
tee, Senator Smoot of Salt Lake City,
Victor L. Berger, first Socialist repre-
sentative elected to congress; Senator
Lafe Young and other men high up in
political and public affairs examined
the new Series 18 Studebakers Mon-
day, December 4, and by placing their
orders helped to make Prominent
Buyers' day the greatest day in auto-
mobile history.
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HIT THE COST

TO ME A TON

The Cost of Moving a Ton of
Weight Depends Upon Road

Conditions Cost of Con-
struction and Main-

tenance.

Chairman George C. Dlehl of the
rood roads board of the American
Automobile association has taken up
ihe task of determining just how much
cost attaches to the moving of a ton
weight over a mile of distance. In
his consideration of the subject he
lakes up the propositions of cost of
road construction, maintenance and
other question that enter into the
general economies respecting road
building.

In his deliberations Mr. Dlehl calls
attention to the fact that the type of

road necessarily enters into ihr-- ques
tlon respecting the needs of a main
artery of communication and that 11

cannot be eliminated. The chairman's
statement follow s:

"In order to arrive at the ton-mil- e

cost," says Mr. Dlehl, "It is essential,
first, to have the total cost of con-
struction and maintenance; next, to
have the amount of traffic tonnage.
The first cost must be the result of a
properly kept system of records, and
the total cost of maintenance and COD

struction must equal the total outlay
made by the highway department, as
this is the only method possible to
avoid omission of Important Items.
The amount of traffic must be ob-
tained by traffic census. This should
be divided between passenger and
commercial vehicles and also between
motor-drive- and horse-draw- vehi-
cles.

"In New York state, where every
five or six miles of improved high-
way Is under the control of a patrol-
man, it would be comparatively easy
to obatln such traffic census, as the
patrolman could have a certain day
each month to make a count of these
vehicles, at comparatively no expense
to the state. He could also report
upon the condition of the highway on
the day that the traffic census was

taken; give the duration of time that
the highway was covered with snow
and its condition when the snow came
and also after it melted in the spring.
Ther are many diverse conditions on
the C500 miles of state road con-
structed in the state of New York.

"This traffic census could be tak-
en monthly in a state like New York,
and there could be de eloped the ap-
proximate rate of increase, which
could be graphically shown In a traf-
fic diagram. Likewise, diagrams
could be prepared showing the cost
of moving a ton a mile over each
of the several types of pavement, and
with each of the several kinds of
traffic. At the expiration of a year
the statistics obtained would be of
great value, and after a period of threo
or four years the results would be of
incalculable value These figures
would develop an economic theory of
highway construction whereby the
character and amount of traffic and
type of highway to be constructed
could be determined with a degree
of exactness which is far from possi-
ble at present. The amount and
character of traffic in an undeveloped
section could be very largely gauged
from the territory where statistics
are available.

"The statistics thus computed could
be compared one county with another,
or among tho divisions in a state; or
among several states, if they would
adopt uniform methods, which would
make it possible to determine the effi

jciency of the various highway officials,
from the smallest to the largest sub-
division Improved methods in a sin-- I

gle section could be adopted In all,
and the mistakes corrected at the
least expense and in the shortest pos-
sible time It would be merely neces.
sary for a division engineer to call
upon tho engineer In charge and ask
him to explain why the cost was
higher than in the adjoining county,
and unless a suitable explanation was
forthcoming, a new man would be em.
ployed in his place. But if there was
an explanation, then the conditions

Ispoken of could be controlled by sim-
ilar methods to those which produced
the effieient results in other sections.
Likewise, each division engineer could
be compelled to maintain a high stand-
ard or lose his position, and each
state could profit from the experience
and abilities manifested in other

"Until some such system is adopted,
selection of the type of road Is large-
ly a matter of local sentiment, a guess
on the part of tho highway 'officials,
or due to aclhlties, credible or other-
wise, of agents of road building ma-
terials. "While traffic censuses have
been conducted In a somewhat limited
way. it has never been attempted to
do the work systematically and com-
pletely."

oo
A German colliery has installed a

canteen r,oo feet below ground to save
Its miners' time.
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Kissel Kar
(Hundred Point Six)

I THE
I All-Ye- ar

I CAR I

Seven Passenger Sedan or
Four Passenger Coupe

$1,850.

Standard Touring Car, I
Five Passenger,

$1,350.

See these cars at our show room next toGeo. A. Lowe Co.

Noblitt Motor Car Company I
(Dealer 15) I

SflXOHf GARS USED BY

IL 5. JM MEXICO

It took a Saxon to demonstrate to
Uncle Sam's engineers that a

motor car is fit for the gruelling
service of Pershing's expedition in
Mexico.

Since the boys in khaki crossed the
Rio Grande every motor truck supply
train has been piloted by a four-cylin- .

der motor car. The quartermasters
department refused to believe that a

could stand the hardships
of the mountain trails.

Finally it was decided to give the
"Six" a trial, and a Saxon motor car
dealer was asked to furnish a car at
his own risk as pilot for the supply
train.

The Saxon "Six" was sent as pilot
from Columbus, Texas, to Ojo Federl.
co, a distance of C2 2 miles. The
mud was so deep on this road that atone point it look the train nearly
all day to go a distance of seven miles.
The Saxon was driven with the mudpans dragging. The bottom of the
crank case was polished bright from
the rubbing of the mud. Even with
this condition, there was absolutely

SEDAN IS FEATURE 0?HUPM6b

Tantates of this model J' ' U tree frgm rattl short turaiDg radios are at

SENATOR SMDOf

BOUGHT STUBJKFJ

Breaking all previous speed records
between Oakland and San Jose, Cal.. a
Studebaker "Six" loaded with an extra
"Election Edition" of the Oakland
Tribune, covered the 45 miles between
the two cities in 12 minutes an o

snr-pr- l nf fio miioG on u.. tu.' r . v vm uius au auui . j. utrcar was driven by C. F. Orra, of the
Weaver-Abie- s & Wells company,
Studebaker distributors, and the re-
markable performance was the talk of
the town the day after election. Thecar used was a regular seven-passen-ge- r

touring model, taken from stock
It is learned from factory officials

jand local dealers that, so far, the list
of prominent buyers of series 18.
Studebaker cars, includes members of
the presidents cabinet, governors of
seven states, United States senators,
state senators. United States con-
gressmen, mayors of large cities,
noted Jurists, bank presidents and di-
rectors, great manufacturers, presi-
dents and directors of great corpora-
tions, nationally known clergymen,
famous authors, champion athletes'
famous bic league baseball players'
favorite stars of the stage and screen'

The Cleveland, Ohio, dealer report-e- d

the sale of a Series 18 Studebaker"Six" to Frank Rockefeller, brother ofthe oil king. Secretary of the Navy

THE HELL'S I
ECONOMY TRIP

11 Is said that the Maxwell has suc-
ceeded in making a circuit of the

country with a former
economy mark of 46 miles per
gallon of gasoline, a remarkable feat.
The conditions are claimed to have
oeen aaverse to a real economy test,
yet the standing of the Maxwell was
maintained, much to the satisfaction
of the manufacturers, dealers and own-
ers of the car.

The car carried four passengers, two
of whom were women. The sturdy
Maxwell lived up to its well known
reputation, and easily breasted the
ruts that sought to deter its progress.
It traveled 700 miles in 53 hours, on
an average of 20 miles per gallon of
gasoline. Of course it was impossible
to reach the Maxwell standard ofeconomy over a long and rough road
and yet the performance was very ex-
traordinary. Only one quart of oil was
used during the trip.

The trip was a most convincing
demonstration of economy and reli- -
ability. The route followed was a
continuous stretch of ruts and hills.
Tennessee Pass, one of tho points at-
tained, being at an elevation of 10 430
feet, "The Top of the World." 'on
the trip no repairs or mechanical ad-justments were required.


